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© Personal mobility vehicle. 

® A personal mobility vehicle arranged for dis- 
assembly and assembly to facilitate transporting of 
the vehicle. A unitized drive unit, composed two 
drive wheels, a motor and a transmission for driving 



the drive wheels (38,40) in response to the motor 
(42), is selectively mounted on and removed from a 
unitized support frame (12) which serves as the 
basic support structure for the vehicle. 
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TECHNICAL FIELD 

The present invention relates to a personal 
mobility vehicle of the type which can be dis- 
assembled for portability. 

BACKGROUND OF THE INVENTION 

Personal mobility vehicles are used by in- 
dividuals who have partial or total walking disabil- 
ities. Generally, personal mobility vehicles have a 
pair of rear wheels, a steerable front wheel, a seat 
for the user, a battery power source and a drive 
system which, in response to the electrical power 
supplied by the battery, drives the front wheel or 
the rear wheels to move the vehicle. 

Various personal mobility vehicles are made for 
disassembly by the user or someone assisting the 
user, so that the vehicle can be easily transported, 
for example, in the trunk of an automobile. Those 
personal mobility vehicles of this type which are 
known to Applicant have a separable seat and a 
two-part support frame, with the drive system and 
the driven wheel or wheels mounted on one part of 
the support frame and the other wheels or wheel 
mounted on the other part of the support frame. 
Simply put, the support frame is "broken" down 
into two parts when the personal mobility vehicle is 
disassembled. U.S. 4,570,739 discloses such a 
personal mobility vehicle. "Breaking" the support 
frame can weaken the overall construction of the 
personal mobility vehicle and can require fairly 
complicated and elaborate attachment means 
which can be relatively costly and add to the 
weight of the vehicle, thereby making the dis- 
assembly, transporting and assembly of the vehicle 
difficult. 

SUMMARY OF THE INVENTION 

A personal mobility vehicle, constructed in ac- 
cordance with the present invention, includes a 
chassis having a unitized support frame and means 
mounted on the unitized support frame for support- 
ing the feet of a user of this personal mobility 
vehicle. This vehicle also includes a front wheel 
assembly, a rear wheel assembly and means for 
fixing one of the wheel assemblies to the chassis. 
This vehicle further includes means connected to 
one of the wheel assemblies for steering the per- 
sonal mobility vehicle and a drive unit having a 
motor and transmission means for coupling the 
motor to the wheel assembly which is not fixed to 
the chassis. In addition, this personal mobility ve- 
hicle has releasable attachment means for selec- 
tively mounting the drive unit and the unfixed wheel 
assembly on the chassis for vertical support be- 
tween the chassis and the mounted drive unit and 



wheel assembly and for selectively removing the 
mounted drive unit and wheel assembly from the 
chassis. In this way, a personal mobility vehicle, 
constructed in accordance with the present inven- 

e tion, is "broken down" by the releasable attach- 
ment means between the chassis and the drive 
unit, rather than by "breaking" a multi-part frame 
as in the prior art. Thus, for purposes of defining 
the present invention, "releasable attachment 

w means" refers to devices or mechanisms which are 
arranged for intended assembly and disassembly 
of the chassis and the drive unit in an easy manner 
and on an as-needed basis by the user of the 
personal mobility vehicle or someone assisting the 

is user. A personal mobility vehicle, constructed in 
accordance with the present invention, further in- 
cludes a seat unit mounted on the chassis, a bat- 
tery mounted on the chassis and control means for 
selectively applying electric power from the battery 

20 to the motor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a side view of a first embodiment of 
25 a personal mobility vehicle constructed in accor- 
dance with the present invention. 

Figure 2 is a rear view of the personal mobility 
vehicle of Figure 1 . 

Figure 3 is a horizontal sectional view taken 
30 along line 3-3 of Figure 1 . 

Figure 4 shows, on an enlarged scale, an at- 
tachment bracket/lock pin unit assembly useful in a 
personal mobility vehicle constructed in accor- 
dance with the present invention. 
35 Figure 4A shows, on an enlarged scale, the 
lock pin unit of Figure 4. 

Figure 5 is a plan view of a portion of the 
chassis of a second embodiment of a personal 
mobility vehicle constructed in accordance with the 
40 present invention. 

Figure 6 is a side view of the chassis of Figure 

5. 

DETAILED DESCRIPTION OF THE INVENTION 

45 

Referring to Figures 1, 2 and 3, a personal 
mobility vehicle, constructed in accordance with 
the present Invention, includes a chassis 10 having 
a unitized support frame 12 and a pan 14 which 

so serves to support the feet of a user of the personal 
mobility vehicle. By the words "unitized support 
frame," Applicant means a support frame which is 
not intended to be broken down for complete sepa- 
ration into two or more parts by the user or some- 

55 one assisting the user, in the embodiment of the 
invention illustrated in Figures 1, 2 and 3. unitized 
support frame 12 is an integral, rigid unit, while in 
the embodiment of the invention illustrated in Fig- 
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ures 5 and 6, the unitized support frame is com- 
posed of two parts which are movable relative to 
one another by a telescoping arrangement but are 
not intended to be broken down for complete sepa- 
ration into two or more parts by the user or some- s 
one assisting the user. 

Unitized support frame 12 is composed of a 
peripheral member 15, a front cross brace 16 and 
a rear cross brace 18. The components of unitized 
support frame 12 preferably are formed of round or w 
rectangular steel or aluminum tubing or can be 
completely injection molded or formed plastic. 

The personal mobility vehicle illustrated in Fig- 
ures 1, 2 and 3 also includes a steering wheel 
assembly 20 mounted on chassis 10 and having at 15 
least one steerable, freely rotatable wheel 22. 
Steering wheel assembly 20 is disposed along a 
line transverse to the length of the unitized support 
frame which is no more forward along the length of 
the unitized support frame than the forwardmost 20 
point of the unitized support frame. As will become 
apparent from the further description of the Figures 
1, 2 and 3 personal mobility vehicle, this embodi- 
ment of the invention has a rear wheel drive. It will 
be understood by those skilled in the art that the 25 
present invention can be applied to personal mobil- 
ity vehicles having front wheel drives. 

Wheel 22 is mounted on a front wheel yoke 24 
by means of a suitable bearing which is not shown 
in the drawings. A front wheel spindle 26 is se- 30 
cured to the top of front wheel yoke 24. The front 
wheel spindle assembly, composed of front wheel 
spindle 26, front wheel yoke 24 and a plurality of 
spindle support brackets 28, is mounted on chassis 
10 and, In particular, attached to peripheral mem- 35 
ber 15 and front cross brace 16 of unitized support 
frame 12. 

Also included in the Figures 1 f 2 and 3 em- 
bodiment of the present invention is a steering tiller 
30 which is connected to steering wheel assembly 40 
20. Specifically, steering tiller 30 Is connected to 
front wheel spindle 26 of the front wheel spindle 
assembly by means of a tiltable joint 32 which 
permit the user of the personal mobility vehicle to 
adjust the angle of the tiller and the position of a 46 
handgrip 33 of the tiller. If desired, steering tiller 30 
and tiltable joint 32 can be arranged for the steer- 
ing tiller to be removable from the tiltable joint 
when the personal mobility vehicle is being dis- 
assembled for transporting. 50 

A personal mobility vehicle, constructed in ac- 
cordance with the present invention, further in- 
cludes a drive system 36 having a pair of drive 
wheels 38 and 40, a motor 42 and transmission 
means for coupling the motor to the drive wheels. 55 
For the embodiment of the invention illustrated in 
Rgures 1, 2 and 3, the drive system is at the rear 
of the personal mobility vehicle and drive wheels 
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38 and 40 are arranged to be driven by a differen- 
tial transmission, located within a differential trans- 
mission housing 44 labelled "DIFF.", which, in turn, 
is driven by motor 42. The differential transmission, 
which can include speed reduction gearing, may 
be of conventional construction and operation in 
providing rotary movement by a pair of rear wheel 
axles 48 and 52, extending out of housing 44, in 
response to motor 42. With axles 48 and 52 ex- 
tending along a line transverse to the length of the 
unitized support frame which is no further outward 
along the length of the unitized support frame than 
the outermost points of the unitized support frame, 
there is vertical support between the unitized drive 
unit and the chassis. 

Rear drive wheel 38 is mounted on rear wheel 
axle 48 for rotational movement with axle 48. Rear 
drive wheel 40 is mounted on rear wheel axle 52 
for rotational movement with axle 52. 

Motor 42 also is mounted on housing 44 by 
suitable means. Thus, rear drive wheel 38 mounted 
on rear wheel axle 48, rear drive wheel 40 mounted 
on rear wheel axle 52, motor 42 and the differential 
transmission within housing 44 form a unitized 
drive unit which is very desirable to facilitate dis- 
assembly, transporting and assembly of the per- 
sonal mobility vehicle. 

A personal mobility vehicle, constructed in ac- 
cordance with the present invention, further in- 
cludes attachment means for selectively mounting 
the unitized drive unit on chassis 10 for vertical 
support between the unitized drive unit and the 
chassis and for selectively removing the unitized 
drive unit from the chassis. For the embodiment of 
the invention illustrated in Figures 1 , 2 and 3, the 
unitized drive unit is selectively mounted on and 
selectively removed from the underside of unitized 
support frame 12. 

The unitized drive unit is selectively mounted 
on and selectively removed from unitized support 
frame 12 by means of first and second brackets 58 
and 60 and first and second lock pin units 62 and 
64 which, respectively, cooperate with brackets 58 
and 60. As shown most clearly in Figures 2 and 3, 
when mounted on the unitized support frame, the 
drive system extends between opposed lateral 
sides of the unitized support frame no further rear- 
ward along the length of the unitized support frame 
than the rearmost point of the unitized support 
frame. Because brackets 58 and 60 are identical, 
with one arranged for the right side of the personal 
mobility vehicle and the other for the left side, only 
bracket 58 and Its associated lock pin unit 62 will 
be described in detail. 

Bracket 58 is attached to the underside of 
unitized support frame 12 by suitable means. Re- 
ferring, in addition to Figure 4, which shows the 
attachment bracket/lock pin unit assembly on an 
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enlarged scale, bracket 58 has a pair of spaced 
walls 66 and 68 and a pair of aligned holes 70 and 
72 in spaced walls 66 and 68, respectively. Lock 
pin unit 62 extends through aligned holes 70 and 
72 and provides support for rear axle 48 which 
extends through bracket 58. In particular, rear axle 
48 extends through a bushing 54 which is mounted 
to housing 44. Housing 44 preferably is isolated 
from bracket 58 by a restraint sleeve 56, formed 
from a resilient material such as rubber, which is 
fitted onto the housing. The outside shape of re- 
straint sleeve 56 corresponds to the cross-sectional 
area defined by spaced walls 66 and 68, a wall 73 
extending between spaced walls 66 and 68 and 
lock pin unit 62 and is fitted within this space. Lock 
pin unit 62 is attached to bracket 58 by a tether 74. 

Lock pin unit 62 is arranged with locking 
means for resisting withdrawal of the lock pin unit 
from bracket 58. As shown in Figure 4A, lock pin 
unit 62 has a hollow pin 75 with a grip 76 at a first 
end and a pair of radial aligned holes 78 at a 
second end. namely the point end of the hollow 
pin. The distance between grip 76 and radial, 
aligned holes 78 is at least as great as the spacing 
between spaced walls 66 and 68 of bracket 58. A 
pair of balls 80 are captive to hollow pin 75 in 
radial, aligned holes 78. Lock pin unit 62 also has a 
plunger 82 which is movable axially of hollow pin 
75. Plunger 82 has a first diameter section 84 
which engages balls 80 to move balls 80 radially 
outward to protrude from hollow pin 75 and a 
second diameter section 86, spaced axially from 
first diameter section 84, which permits balls 80 to 
move radially inward to within the outside surface 
of hollow pin 75. A spring 88, located within hollow 
pin 74. urges plunger 82 to a position at which the 
first diameter section 84 of the plunger engages 
balls 80. 

In operation, lock pin unit 62 is inserted in 
bracket 58 by the user pushing plunger 82 against 
the action of spring 88, so that as the lock pin unit 
is pushed through aligned holes 70 and 72 in 
spaced walls 66 and 68, respectively, of bracket 58 
and balls 80 engage those portions of the spaced 
walls surrounding these holes, balls 80 are free to 
move radially inward because the second diameter 
section 86 of plunger 82 is aligned with balls 80. 
Upon insertion of lock pin unit 62 to a position 
where balls 80 have cleared wall 68, plunger 82 is 
released and lock pin unit 62 is locked in place. At 
this position of the lock pin unit, balls 80 protrude 
from the outside surface of hollow pin 75 and are 
prevented from moving radially inward when they 
abut against wall 68 because the first diameter 
section 84 of plunger 82 engages balls 80 to main- 
tain the balls at their radially outermost position. To 
remove lock pin unit 62 from bracket 58. plunger 
82 Is pushed against the action of spring 88 and 



101 A1 6 



simultaneously the lock pin unit can be withdrawn. 

For the embodiment of the invention illustrated 
in Rgures 1, 2 and 3, the unitized drive unit can be 
selectively mounted on chassis 10 and selectively 

5 removed from the chassis while the personal mo- 
bility vehicle is in a vertical position resting on a 
pair of rear support brackets 89 and 90. The per- 
sonal mobility vehicle, in this position, facilitates 
the withdrawal of lock pin units 62 and 64 from 

70 their associated attachment brackets 58 and 60. As 
indicated in Figures 1, 2 and 3, a pair of safety 
wheels 91 and 92 may be provided on rear support 
brackets 89 and 90, respectively, for the purpose of 
protecting against the personal mobility vehicle tip- 

15 ping over backwards as the user leans backwards. 

A personal mobility vehicle, constructed in ac- 
cordance with the present invention, also includes 
a seat unit 94 mounted on chassis 10. The seat 
unit illustrated in Rgures 1, 2 and 3 includes a seat 

20 96 mounted on a tubular seat support 98 which, in 
turn, is attached to a spring seat support bracket 
100 which, in turn, is mounted on rear cross brace 
18 of unitized support frame 12. Seat 96 and 
tubular seat support 98 are arranged for seat 96 to 

25 be removable when the personal mobility vehicle is 
disassembled for transporting. 

Also included in a personal mobility vehicle, 
constructed in accordance with the present inven- 
tion, are one or more batteries 102 which are 

30 mounted on chassis 10. Batteries 102 provide elec- 
tric power for motor 42. A battery pan 104, at- 
tached to unitized support frame 12, provides a 
support surface for the batteries on which the bat- 
teries may be mounted by suitable means for 

35 selective removal of the batteries as the personal 
mobility vehicle is disassembled for transporting. 

Lastly, a personal mobility vehicle, constructed 
in accordance with the present invention, includes 
control means for selectively applying electric pow- 

40 er from batteries 102 to motor 42. Such control 
means may include the usual wiring from the bat- 
teries to the motor, a starter switch and a speed 
regulation control. In addition, as shown in Figure 
4, a safety, interlock switch 106 preferably is posi- 

45 tioned in bracket 58. This switch is engaged by the 
point end of lock pin unit 62 when this lock pin unit 
has been inserted through both aligned holes 70 
and 72 in spaced walls 66 and 68, respectively, to 
a predetermined position corresponding to corn- 
so plete insertion of the lock pin unit in bracket 58. 
Until switch 106 is engaged by lock pin unit 62, 
electric power from batteries 102 cannot be applied 
to motor 42. Once lock pin unit 62 has been 
inserted properly in bracket 58, switch 106 closes 

55 and permits electric power from batteries 102 to be 
applied to motor 42. A similar switch is associated 
with bracket 60 to assure complete and proper 
insertion of lock pin unit 64 in bracket 60. 



4/11/06, EAST 



Version: 2.0.3.0 



7 



EP 0 458 101 A1 



8 



Figures 5 and 6 are plan and side views, 
respectively, of a portion of the chassis of a second 
embodiment of a personal mobility vehicle con-? 
structed in accordance with the present invention. 
In the Figures 5 and 6 embodiment, the unitized 
support frame is a two-part telescoping unit, where- 
by the overall length of the chassis can be reduced 
for transporting, but the two parts are not intended 
for complete separation by the user or someone 
assisting the user. 

Referring to Figures 5 and 6, unitized support 
frame 110 is composed of a front support part 112 
and a rear support part 114 t with the front support 
part movable within the rear support part in a 
telescoping manner. Such movement is indicated 
by the dashed lines which represent the 
"collapsed" condition of unitized support frame 
110. 

The two support parts of unitized support 
frame 110 are arranged to limit relative movement 
between front support part 112 and rear support 
part 114 away from one another beyond the posi- 
tions indicated by the solid lines and relative move- 
ment toward one another beyond the dashed line 
position of front support part 112 and the illustrated 
position of rear support part 114. 

Movement of the two support parts toward one 
another is limited by the abutment of the outer 
ends of a pair of angled cross braces 116 and 118, 
which are parts of front support part 112, against 
ends 120 and 122, respectively, of rear support 
part 114 and the abutment of the inner ends of the 
angled cross braces against a cross brace 128 
which is a part of rear support part 114. Such 
movement can take place by lifting spring clip 126 
until a first tab 130, extending downwardly from the 
bottom of the spring clip, clears cross brace 128. 

Movement of the two support parts of the unit- 
ized support frame away from one another Is limit- 
ed by the abutment of a second tab 132, extending 
downwardly from the bottom surface of spring clip 
126, against cross brace 128. Such movement can 
take place by moving front support part 112 and 
rear support part 114 away from each other, with 
tab 130 simply riding over cross brace 128 and 
lifting spring clip 126. Tab 132 is dimensioned so 
that it will not clear cross brace 128 while spring 
clip 126 is lifted. Otherwise, front support part 112 
and rear support part 114 could separate com- 
pletely. 

To accommodate the telescoping arrangement 
illustrated in Figures 5 and 6, the floor pan is in two 
parts. A first front pan 134 is attached to front 
support part 112 and a second rear pan 136 is 
attached to rear support part 114. As support parts 
112 and 114 are moved toward each other, front 
pan 134 slides under rear pan 136. In addition, rear 
pan 136 limits upward movement of spring clip 



126, so that tab 132 cannot clear cross brace 128, 
thereby providing additional protection against 
complete separation of front support part 112 and 
rear support part 114. 

5 While in the foregoing there have been de- 
scribed preferred embodiments of the present in- 
vention, it should be obvious to those skilled in the 
art that various modifications and changes can be 
made without departing from the true spirit and 

w scope of the invention. 

Claims 

1. A personal mobility vehicle comprising: 

15 

a chassis having a unitized support frame and 
means mounted on said unitized support frame 
for supporting the feet of a user of said per- 
sonal mobility vehicle; 

20 

a steering wheel assembly mounted on said 
chassis and having at least one steerable, free- 
ly rotatable wheel; 

25 means connected to said steering wheel as- 
sembly for steering said steering wheel assem- 
bly; 

a drive system having: 
30 (a) a pair of drive wheels, 

(b) axle means extending along a line trans- 
verse to the length of said unitized support 
frame which is no further outward along the 
length of said unitized support frame than 

35 the outermost points of said unitized sup- 

port frame for mounting said drive wheels, 

(c) a motor, and 

(d) a transmission means for coupling said 
motor to said axle means; 

40 releasable attachment means for selectively 
mounting said drive system on said chassis for 
vertical support between said drive system and 
said chassis and for selectively removing said 
drive system from said chassis; 

45 

a seat unit mounted on said chassis; 

a battery mounted on said chassis; 

so and control means for selectively applying 
electric power from said battery to said motor. 

2. A personal mobility vehicle according to claim 
1 wherein said transmission means include a 

55 differential transmission. 

3. A personal mobility vehicle according to claim 
1 or 2 wherein said unitized support frame Is 
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an integral, rigid unit and said steering wheel 
assembly and said seat unit are mounted on 
said unitized support frame. 

4. A personal mobility vehicle comprising: 5 

a chassis having a unitized support frame and 
a floor pan attached to said frame; 

a front wheel spindle assembly mounted on 10 
said chassis for pivotal movement; 

a front wheel mounted on said front wheel 
spindle assembly for free rotational movement 
of said front wheel; 15 

means connected to said front wheel spindle 
assembly for steering said front wheel; 

a unitized rear drive unit having: 20 

(a) a pair of spaced apart rear wheels, 

(b) axle means extending along a line trans- 
verse to the length of said unitized support 
frame which is no further rearward along the 
length of said unitized support frame than 25 
the rearmost point of said unitized support 
frame for mounting said rear wheels, 

(c) a motor, and 

(d) drive means for coupling said motor to 
said axle means; 30 

releasable attachment means for selectively 
mounting said unitized rear drive unit on said 
chassis for vertical support between said unit- 
ized rear drive unit and said chassis and for 
selectively removing said unitized rear drive 35 
unit from said chassis; 

a seat unit mounted on said chassis; 

a battery mounted on said chassis; 40 

and control means for selectively applying 
electric power from said battery to said motor. 

5. A personal mobility vehicle according to claim 45 
4 wherein said unitized rear unit is selectively 
mounted on and selectively removed from the 
underside of said unitized support frame. 

6. A personal mobility vehicle comprising: 50 

a chassis having a unitized support frame and 
a floor pan attached to said frame; 

a front wheel spindle assembly mounted on 55 
said chassis for pivotal movement; 

a front wheel mounted on said front wheel 



spindle assembly for free rotational movement 
of said front wheel; 

means connected to said front wheel spindle 
assembly for steering said front wheel; 

a unitized rear drive unit having: 

(a) a pair of spaced apart rear wheels, 

(b) a motor, and 

(c) drive means for driving said rear wheels 
in response to said motor, said drive means 
including a differential transmission having 
first and second rear axles upon which said 
rear wheels are mounted for rotational 
movement with said first and said second 
rear axles: 

releasable attachment means through which 
said first and said second rear axles extend for 
selectively mounting said unitized rear drive 
unit on the underside of said unitized support 
frame for vertical support between said unit- 
ized rear drive unit and unitized support frame 
and for selectively removing said unitized rear 
drive unit from said unitized support frame, 
said releasable attachment means including: 

(a) a first bracket attached to said underside 
of said unitized support frame and having: 

(i) a pair of spaced walls between which 
said first rear axle is positioned, and 

(ii) a pair of aligned holes, one in each of 
said spaced walls, 

(b) a first lock pin unit extending through 
said aligned holes and upon which said first 
rear axle Is supported, 

(c) a second bracket, spaced from said first 
bracket, attached to said underside of said 
unitized support frame and having: 

(i) a pair of spaced walls between which 
said second rear axle is positioned, and 

(ii) pair of aligned holes, one in each of 
said spaced walls of said second brack- 
et, and 

(d) a second lock pin unit extending through 
said aligned holes of said second bracket 
and upon which said second rear axle is 
supported; 

a seat unit mounted on said chassis; 

a battery mounted on said chassis; 

and control means for selectively applying 
electric power from said battery to said mo- 
tor. 

7, A personal mobility vehicle according to claim 
6 further including: 

(a) a first bushing through which said first 
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rear axle extends and positioned within the 
cross-sectional area defined by said pair of 
spaced waiis of said first bracket, a wall 
extending between said pair of spaced walls 
of said first bracket, and said first lock pin 
unit, and 

(b) a second bushing through which said 
second rear axle extends and positioned 
within the cross-sectional area defined by 
said pair of spaced walls of said second 
bracket, a wall extending between said pair 
of spaced walls of said second bracket, and 
said second lock pin unit. 

8. A personal mobility vehicle according to claim 

7 wherein said drive means include a housing 
within which said differential transmission is 
located and from within which said first and 
second rear axles extend and upon which said 
motor is mounted. 

9. A personal mobility vehicle according to claim 

8 wherein said first and said second bushings 
are mounted to said housing. 

10. A personal mobility vehicle according to claim 

9 wherein said control means include: 

(a) a first switch engaged by said first lock 
pin unit when said first lock pin unit has 
been inserted through both said aligned 
holes of said first bracket to a predeter- 
mined position to close said control means 
and permit electric power from said battery 
to be applied to said motor, and 

(b) a second switch engaged by said sec- 
ond lock pin unit when said second lock pin 
unit has been inserted through both said 
aligned holes in said second bracket to a 
predetermined position to close said control 
means and permit electric power from said 
battery to be applied to said motor. 

11. A personal mobility vehicle according to claim 

10 wherein each of said lock pin units Include 
locking means for resisting withdrawal of said 
lock pin units from said predetermined posi- 
tions. 

12. A personal mobility vehicle according to claim 

11 wherein each of said lock pin units include: 

(a) a hollow pin having a grip at a first end 
thereof and a pair of radial, aligned holes at 
a second end thereof, the distance between 
said grip and said radial, aligned holes be- 
ing at least as great as the spacing between 
said spaced walls of the associated bracket, 

(b) a pair of balls captive to said hollow pin 
in said radial, aligned holes, 



(c) a plunger movable axially of said hollow 
pin within said hollow pin and having a first 
diameter section which engages said balls 
to move said balls radially outward to pro- 

s trude from said hollow pin and a second 

diameter section, spaced axiaJly from said 
first diameter section, which permits said 
bails to move radially inward to within the 
outside surface of said hollow pin, and 

10 (d) means for urging said plunger to a posi- 

tion at which said first diameter section of 
said ptunger engages said balls. 

13. A personal mobility vehicle according to claim 
75 12 wherein each of said switches is positioned 

to be engaged by said second end of one of 
said hollow pins. 

14. A personal mobility vehicle according to claim 
20 1 wherein said unitized support frame is a two- 
part telescoping unit having a front support 
part and a rear support part. 

16. A personal mobility vehicle according to claim 
25 14 further including means for limiting move- 

ment between said support parts of said two- 
part telescoping unit toward and away from 
one another. 

30 16. A personal mobility vehicle according to claim 
15 wherein said feet supporting means include 
a first pan attached to one of said support 
parts of said two-part telescoping unit and a 
second pan attached to the other of said sup- 

35 port parts of said two-part telescoping unit and 
said second pan moves under said first pan as 
said support parts of said two-part unit are 
moved toward each other. 

40 17. A personal mobility vehicle comprising: 

a chassis having a unitized support frame and 
means mounted on said unitized support frame 
for supporting the feet of a user of said per- 
45 sonal mobility vehicle; 

a steering wheel assembly mounted on said 
chassis; 

so means connected to said steering wheel as- 
sembly for steering said steering wheel assem- 
bly; 

a drive system having: 
55 (a) a pair of drive wheels, 

(b) axle means extending along a line trans- 
verse to the length of said unitized support 
frame beneath said unitized support frame 
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for mounting said drive wheels, 

(c) a motor, and 

(d) transmission means for coupling said 
motor to said axle means; 

releasable attachment means for selectively 
mounting said drive system on said chassis for 
vertical support between said drive system and 
said chassis and for selectively removing said 
drive system from said chassis; 

a seat unit mounted on said chassis; 

a battery mounted on said chassis; 

and control means for selectively applying 
electric power from said battery to said motor. 

18. A personal mobility vehicle comprising: 

a chassis having a unitized support frame and 
means mounted on said unitized support frame 
for supporting the feet of a user of said per- 
sonal mobility vehicle; 

a front wheel assembly disposed along a first 
line transverse to the length of said unitized 
support frame which is no more forward along 
the length of said unitized support frame than 
the forwardmost point of said unitized support 
frame; f 

a rear wheel assembly disposed along a sec- 
ond line transverse to the length of said unit- 
ized support frame which is no more rearward 
along the length of said unitized support frame 
than the rearmost point of said unitized support 
frame; 

means for fixing one of said rear wheel assem- 
blies to said chassis; 

means connected to one of said front wheel 
assembly and said rear wheel assembly for 
steering one of said front wheel assembly and 
said rear wheel assembly; 

a drive unit having: 

(a) a motor, and 

(b) transmission means for coupling said 
motor to said wheel assembly not fixed to 
said chassis; 

releasable attachment means for selectively 
mounting on said chassis said drive unit and 
said wheel assembly not fixed to said chassis 
for vertical support between said chassis and 
said mounted drive unit and wheel assembly 
and for selectively removing said mounted 
drive unit and wheel assembly from said chas- 



sis; 

a seat unit mounted on said chassis; 

5 a battery mounted on said chassis; 

and control means for selectively applying 
electric power from said battery to said motor. 

to 19. A personal mobility vehicle according to claim 
18 wherein one of said front wheel assembly 
and said rear wheel assembly includes a pair 
of wheels and said transmission means include 
a differential transmission coupled to said pair 

75 of wheels. 

20. A personal mobility vehicle according to claim 
1 wherein said steering means include a steer- 
ing tiller. 

20 

21. A personal mobility vehicle according to claim 
4 wherein said steering means include a steer- 
ing tiller. 

25 22. A personal mobility vehicle according to claim 
17 wherein said steering means include a 
steering tiller. 

23. A personal mobility vehicle according to claim 
30 18 wherein said steering means include a 

steering tiller. 

24. A personal mobility vehicle comprising: 

35 a chassis having a unitized support frame and 
means mounted on said unitized support frame 
for supporting the feet of a user of said per- 
sonal mobility vehicle; 

40 a steering wheel assembly mounted on said 
chassis and having at least one steerable. free- 
ly rotatable wheel; 

means connected to said steering wheel as- 
45 sembly for steering said steering wheel assem- 
bly; 

a drive system extending between opposed 
lateral sides of said unitized support frame and 
so having: 

(a) a pair of drive wheels. 

(b) a motor, and 

(c) transmission means for coupling said 
motor to said drive wheels; 

55 releasable attachment means for selectively 
mounting said drive system on said chassis for 
vertical support between said drive system and 
said chassis and for selectively removing said 
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drive system from said chassis; 

a seat unit mounted on said chassis; 

a battery mounted on said chassis; 5 

and control means for selectively applying 
electric power from said battery to said motor. 

25. A persona! mobility vehicle comprising: 10 

a chassis having a unitized support frame and 
a floor pan attached to said frame; 

a front wheel spindle assembly mounted on ts 
said chassis for pivotal movement; 

a front wheel mounted on said front wheel 
spindle assembly for free rotational movement 
of said front wheel; 20 



a drive system extending between opposed 
lateral sides of said unitized support frame and 
having: 

(a) a drive wheel assembly, 

(b) a motor, and 

(c) transmission means for coupling said 
motor to said drive wheel assembly; 

releasable attachment means for selectively 
mounting said drive system on said chassis for 
vertical support between said drive system and 
said chassis and for selectively removing said 
drive system from said chassis; 

a seat unit mounted on said chassis; 

a battery mounted on said chassis; 

and control means for selectively applying 
electric power from said battery to said motor. 



means connected to said front wheel spindle 
assembly for steering said front wheel; 

a unitized rear drive unit extending between 
opposed lateral sides of said unitized support 
frame and having: 

(a) a pair of spaced apart rear wheels, 

(b) a motor, and 

(c) drive means for driving said rear wheels 
in response to said motor; 

releasable attachment means for selectively 
mounting said unitized rear drive unit on said 
chassis for vertical support between said unit- 
ized rear drive unit and said chassis and for 
selectively removing said unitized rear drive 
unit from said chassis; 

a seat unit mounted on said chassis; 

40 

a battery mounted on said chassis; 

and control means for selectively applying 
electric power from said battery to said motor. 

45 

26. A personal mobility vehicle comprising: 

a chassis having a unitized support frame and 
means mounted on said unitized support frame 
for supporting the feet of a user of said per- so 
sonal mobility vehicle; 

a steering wheel assembly mounted on said 
chassis; 

55 

means connected to said steering wheel as- 
sembly for steering said steering wheel assem- 
bly; 



27. A personal mobility vehicle comprising: 



means connected to one of said front wheel 
assembly and said rear wheel assembly for 
steering one of said front wheel assembly and 
said rear wheel assembly; 

a drive unit extending between opposed lateral 
sides of said unitized support frame and hav- 
ing: 

(a) a motor, and 

(b) transmission means for coupling said 
motor to said wheel assembly not fixed to 
said chassis; 

releasable attachment means for selectively 
mounting on said chassis said drive unit and 
said wheel assembly not fixed to said chassis 
for vertical support between said chassis and 
said mounted drive unit and wheel assembly 
and for selectively removing said mounted 
drive unit and wheel assembly from said chas- 
sis; 

a seat unit mounted on said chassis; 



a chassis having a unitized support frame and 
25 means mounted on said unitized support frame 
for supporting the feet of a user of said per- 
sonal mobility vehicle; 

a front wheel assembly; 

30 

a rear wheel assembly; 

means for fixing one of said wheel assemblies 
to said chassis; 

35 
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a battery mounted on said chassis; 

and control means for selectively applying 
electric power from said battery to said motor. 

28. A personal mobility vehicle according to claim 

24 wherein said unitized support frame is an 
integral, rigid unit and said steering wheel as- 
sembly is mounted on said unitized support 
frame. 

29. A personal mobility vehicle according to claim 

25 wherein said unitized support frame is an 
integral, rigid unit and said front wheel spindle 
assembly is mounted on said unitized support 
frame. 



housing within which said differential transmis- 
sion is located and said drive wheels are 
mounted upon a pair of axles extending along 
said line transverse to said unitized support 
s frame. 

37. A personal mobility vehicle according to claim 
36 wherein said axles extend from said dif- 
ferential transmission within said housing. 

TO 

38. A personal mobility vehicle according to claim 
17 wherein said transmission means include a 
differential transmission and said drive wheels 
are mounted upon first and second axles which 

T5 extend along said line transverse to the length 
of said unitized frame. 



30. A personal mobility vehicle according to claim 
26 wherein said unitized support frame is an 
integral, rigid unit and said steering wheel as- 20 
sembly is mounted on said unitized support 
frame. 



31. A personal mobility vehicle according to claim 

27 wherein said unitized support frame is an 25 
integral, rigid unit and said fixed wheel assem- 
bly is mounted on said unitized support frame. 



32. A personal mobility vehicle according to claim 

24 wherein said unitized support frame is a 30 
two-part telescoping unit having a front support 

part and a rear support part and said steering 
wheel assembly is mounted on said unitized 
support frame. 

35 

33. A personal mobility vehicle according to claim 

25 wherein said unitized support frame is a 
two-part telescoping unit having a front support 
part and a rear support part and said front 
wheel spindle assembly is mounted on said 40 
unitized support frame. 



34. A personal mobility vehicle according to claim 
26 wherein said unitized support frame is a 
two-part telescoping unit having a front support 45 
part and a rear support part and said steering 
wheel assembly is mounted on said unitized 
support frame. 



35. A personal mobility vehicle according to claim 50 
27 wherein said unitized support frame is a 
two-part telescoping unit having a front support 
part and a rear support part and said fixed 
wheel assembly is mounted on said unitized 
support frame. 55 



36. A personal mobility vehicle according to claim 
2 wherein said transmission means Include a 
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